INTRODUCTION 4 1
One of the most glittering bird, the Indian peafowl (Pavo cristatus), is an avian species that 1 0 0 2004). The likelihood-based tree-searching algorithm was used for phylogenetic tree 1 0 1 reconstruction using PhyML version 3.1 (Guindon et al., 2010) . For nucleotide sequences 1 0 2 GTR model was used, whereas for protein sequences JTT model was utilized. The To estimate the gene gain and loss in gene families, CAFE (v3.1) (Han et al., 2013) with a 1 0 7 random birth and death model was used (Supplementary Figure 7) . The species tree was 1 0 8 constructed using NCBI taxonomy, and the branch lengths were calculated using the fossil 1 0 9 data in TimeTree as described in Ensembl Compara pipeline (Vilella et al., 2009) . Simulated 1 1 0 data based on the properties of observed data was generated using the command gene family 1 1 1 and the significance of two-lambda model (separate lambda values for Galloanserae) was 1 1 2 assessed against a global lambda model. The two-parameter model was found to fit the data 1 1 3 better because the observed LR [LR = 2*(score of global lambda model -score of multi-1 1 4 lambda model)] was greater than 95% of the distribution of simulated LRs. Therefore, the 1 1 5 two-lambda model was used for the following CAFE analysis. All validated peacock coding gene sequences (>90% valid bases) were analyzed through 1 1 8 multiple sequence-based analysis such as dN/dS or ω (ratio of the rate of non-synonymous to development in birds is primarily guided by the continuous reciprocal interactions between 3 3 2 the epithelium and mesenchyme (Chuong et al., 2000) . The analysis of the curated set of inhibitors such as BMP and Notch-delta showed sequence divergence in peacock in In birds, the rate of sequence divergence in immune-related genes is usually higher than the Multiple components of the innate immune system such as complement system and pathogen 3 4 6
recognition system showed adaptive evolution. The C5 protein involved in the recruitment of components of NF-ĸB signaling such as MYD88, TRADD, SIGIRR, MAP3K14 and TLR5, with stimulators of interferon genes (Zhang et al., 2014) , showed positive selection with 3 6 0 positively selected sites and unique substitution. Several genes regulating the T and B-cell response of the adaptive immune system also involved in T-cell activation such as SDC4, FLT4, NFATC3, and IL12B subunit showed 3 6 8 sequence divergence and multiple signs of adaptation in peacock. CTLA4 gene, which is a 3 6 9
negative regulator of T-cell response (Walunas et al., 1994) , also showed multiple unique 3 7 0 substitutions. A few other regulator genes of immune response also showed multiple signs of 3 7 1 adaptation in peacock and are discussed in Supplementary Note. In addition, the gene family comparison to chicken ( Supplementary Table 8 ).
7 5
Taken together, it appears that the adaptive evolution of immune-related genes in peacock has 3 7 6 occurred primarily in the components of innate immunity such as complement system, for supporting its body dimensions. Among the other genes that displayed multiple signs of adaptation, BRCA2, DNA-PKcs, 3 9 4 FANCC, and INO80 genes were involved in the DNA double-strand break repair and 3 9 5 recombination, FBXO15, USP53, and PSMD1-26S were part of ubiquitin-proteasomal 3 9 6
protein degradation system, HERPUD1 and HSP90B1 genes were involved in stress 3 9 7 response, and METTL5 gene had protein methyltransferase activity. Thus, DNA repair and 3 9 8 protein turnover and modification were among the other cellular processes where a notable 3 9 9
number of genes showed MSA. The most significant results emerged from the adaptive sequence divergence analysis, where 4 0 3 a major fraction of genes involved in early development and immune system showed multiple 4 0 4 signs of adaptive evolution (Figure 4) . Similarly, the genes involved in the early 4 0 5 development of feathers showed signs of adaptive evolution in the feather-specific gene set. In addition, the adaptive divergence observed in the genes involved in bone morphogenesis for the overall immune system development. The adaptive evolution observed for immune 4 1 9
genes in peacock appears to be indicative of a higher parasite load consistent with Hamilton-
Zuk hypothesis (Balenger and Zuk, 2014). Though the results were obtained from the genomic clues from this study will serve as leads for further studies to decipher the genotype- phenotype interactions for peacock. In addition, this study will also help in devising better The phylogenetic tree constructed from the concatenated alignments of the orthologous genes molecular and fossil data. The origin of turkey was estimated to be 37.2 mya, whereas the 4 5 1 origin of peacock and chicken was estimated to be 32.9 mya. The calculation was performed using 9,078 orthologous genes by employing CODEML The genes highlighted in Red colour showed signs of adaptive evolution such as positive 4 5 9
selection and unique substitution. It is apparent that the receptors, ligands and regulators of 4 6 0 early development pathways such as Wnt, TGF-β and BMP, showed adaptive sequence 4 6 1 divergence in peacock. In the case of NF-KB, cytokine and growth factor signaling pathways, The authors declare no competing financial interests. 
